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(54) DUAL-PLATE TYPE LIQUID CRYSTAL PROJECTOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a dual-plate type liquid crystal 
projector that is easily produced at low cost by simplifying the system 
structure and greatly reducing the number of required parts. 
SOLUTION: This projector includes a light source 50, a color adjusting 
valve 62, a dichroic mirror 52, a polarization angle rotating part 54, a 
polarizing beam splitter 56, first and second reflection type liquid crystal 
panels 58, 60, and a projection lens 64. The first reflection type liquid 
crystal panel 58 is used for the purpose of modulating a green light G 
component, while the second reflection type liquid crystal panel 60 is 
used for the purpose of sequentially alternately modulating time a red 
light R component and a blue light B component by means of the color 
adjusting valve 62. 
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(57) [Rfi] 

X h ttJfSltt 2 «S$b b b^P * * * *8KW * C £ . 

^□^^7-52, fl%ftl§EK5 4, fl*^-A 

fcfcffiESft. W2©fiWfflB»^*>U6'0W:. 
BBB^JU^B 2 tCcfc 0SR6*RflE»acX*e36B«»* 




©fi»H*ii>**>k »2©swaa*<*^ jwr 

V*n-f *£5 7-fcJ:9m©&, ®2©fe Stflfr 
3©e©&tt^tc#flU 

1 ©fe©{B3fcSt^ 2 ©&©<■%£. S5!2*V * 

n-f^S^-fcJ^BIfU. 10 

ft«K©«*ft(cSfcStf, 

« i ©ttft*«rrsiiEW i <D&<o®m.vm2 ©& 

©S# 4 « 2 ©ig*« £?TT &IH2M 3 ©fe©<@7£ 4 
lifEIS 3 ©&©<!#£, WB«*t-AX^y? jr^a 

-A*7'J 9*^AWbTlBS!*apu>X^eiWTE«. 20 

f}fift 1 ©fe<Offl*Rtf» 2 ©&©«#£ , «JI2<g# tr 
-Axyy fti2mi©fe©«#Ktf$fS2. 

fBa*jR3W»i/fc» i ©«#* 1 © 

*«c, ttriE^ i <oa©«aftof»2©fe©fi*%sw 

0. WE»3©^(B**^Sfc4^*P-f 
5-4, 

ftfs22y£tU?£:-7- £jgiB L/c&©ftrs2$fr 3 ©fe 
©<B#£&#OT{g3fcft£$fl2 ©ffi#ftlCg{b$i**SI 

» 1 ©<B#fl t «T *1tE& 1 ©fe©ffl*RDW 2 ©fe 40 
omict % »2©ffl3ftllS:W'fSIW2»3©e©««i 
3WA«8*a. WES 1 ©fe©<g7^tfm 2 ©£©«#£ 
K»U WE»3©ft©(H3e*aaS-li'*«*K-A^ 

tna«*tr-A^yy ***»abfc«rEW3©e©ffl 

*«:SWS-&r^©«*ft%* 1 ©IWtftecg* 1 
©KMS!«bI>**;I>4. 

WE* 1 ©&©«*ac«l2 ©e©ffl*4SSCCjiiSS 
frS2*7-BB5^JU^*sXS«Ciiia*-&fclirB2» 1 ©fe 50 
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2 ©<B#a £gx i» 2 ©ffiHSttA'^/u 4 &fl| 
ltE«#t^A*^y "WEfl^RMfiSa/* 

*ji>rs»s*ifcWE* i ©e©ffl#R»#2©fe©iB 

**aaS-&"C, IJE*3©e©«j6*5MStfT, * 
««4TS2«aB»:7n5?x*$r. 

1 $ fc B 2 (CBtt© 2 fiMMt 7 a 5* x * * . 

[»«3I4] «E*^-«^il'^tt. WE3IH&4W 
E#-f 9 & 4 v $ z> 5-t<DmtmibtiX C»S C 4£ 
^iT5»*Sl *TMi2<cEim«S^7ns? 
x£*. , 

A^^U y ati«EW2©SI*lliB»^*Jbi©IBI«cR 

©2*SCKil:7P^x**. 
[IMQ91 6 ] MB* 1 ©ffi3£ft &fftB* 2 ©t@3fcft 4 
sWitSBB«K:*aci*1$«i-J-5»3»li Sfctt2«: 

»att©2«aaR*^nt?x^*. 
[n#i7 ] ffi2m i ©&«*&-?* o , tnBff 2 © 

fe^Wfer^O. WE»3©fett»e"C*SCi4fl9« 

4 -T &m$39 1 2 CCBtt© 2 SSSRS^n is*? 

0^&$t£*rf *C 4 «*«4T£H3»H 1 £/c«:2 It 
Ett© 2 SSSft^P ^x p $ . 
[«*3I9] 6>Ti23fe©«, 

*«***"TS/c«>©7>^RiyfSI*ffl7>^*^-- 
WE#«*©*<MS*B»r S i*CC*©*S»*«:i*i 

©«6ft«r*r*fl*0ca^*fc8E>©«* 

5 4 -5 C 4 4 *T ^ M^i 1 S fctt 2 tcs2te 
©2S^?S H 3 B 7*P^x^5r. 

[ W*« 1 0 ] ffifEm 1 ©5HS**^*^©aWB 

asK« k «E»2©EifflM^*^©KBiJaaa»©i 

/2"C*4C4*««4'rSlt3WIl *fcB2CCi2tt© 
2«aSRil^pyx^f. 

[ftn©fftncm] 

[0 00 1 ] 

al^0^x^5r«:BBTS. 
[0002] 

iae*©ati5] M^^x^tt, i98^ctt^© 



(3) 
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*fc. fc4*tt % #»4JHW»*«!4©I8©:7*--AS 
fefc:J:&x*;U $&fc©fB]SI 4 #21©JKK©t? ©B 
H4ttl*1**lfc^U>X7U^»HS (Optical Lens 
Array Integrator £/ct£Glass Rod Integrator) ©{6 

{B3£S£fe&&fi (Polarization Conversion Technigue)&C 
'«fc9, *LTfw*7U^©ftBH©BB«5^f*n-f 

9 s -* (High Temperature Foly-TFTLCD) ©{gJB 10 

«C*tO, .BUftt (1.3 " . 1024X768), Sfg&E (VGA, 

SVGA, XGA) , KCflKIK (3>hvZ hit> 200: 

1) ©5&*satt3tr»>&. 

[00 0 3] ^B, «a^nyx^*ttijo-iin/w©«t 
^tjWt-SCi^rtS. teiitt* epsonMW)el 

P-7300«> CRT, POP, l£D, FaS©*^**^ X:7U 

^*r«»QWB»*tl»*. IT. ffi&:/n^x2£ 

\tim& Ol200ANSi;U->» . iRHefllK O1280X 

1024) tm<t mmt<oitticmxmm9w>&%ifi 
mvhftx^z. 20 

[ 0 0 0 4 ] Se*©jKfl^di?x 1 SS&03 

ss© 2 o , . i»rti4>aaB©»a^* 

P>SWMtC^Mtt^D5S (numerical aperture) 

[0005] EIffl©«»/<*JU"Ctt. ©T 
tc TFTOT*Jje«StiTtr»a. C©EM£1WBS#K:#. 
a5WW*5fc«E>, THT©|fe3ftS© TFTT©m«© 

«J*B<fc«Mc:75 7 ^7} y 9 ^^SflW-r^iW 30 
Wjcl». C©fc*. SUfflttailSffiCCttl/r. «BBX© 

^ns/x^5r±ft©«jft*3WST-r5fc«>. 

[0 00 6] isfrbftifih* RWSSM^n^x**© 

^PS/x^^ttifc Wlc^-A^y (Polariza 40 
tion Beamsplitter: PBS)*flOTf SiM!* 5 *^, KW 

fi«M^nyx**T& «fte-A*yy v^taa 
4*©(B#t:-Ari&*), i8fl'<*A"C*SEBIStiriB* 

[0 007 ] Sfi:7"a S/x * &#©2*£iBW 
400- 700nm©*IBH«:*J(r*rfl[tl/ciHI6a**WbT 50 



^200 0- 1 47 65 6 
4 

O-Stf*****. BP 5* S(836iP(S»)^^'J-; hit 
(beam-splitting ratio) #i'*7'A£tt©B$tc££- 

^ 4 l» 5 C 4 tt,. as^©fc»©*#*#i»,» c 4 £ 
S«T5. COtOb, ^Xf-A±ft©*«**«»lBl3ti 

[0 00 8] c©<fc5fc:, ^SSBUi^iayx^drfcW: 
ttfetr-A^^y 7*3W£*r**)» c©(@3E^-a^ 

?*4R#U>X4iS4^*;U4©IBKRW*fc 
8?), t&U>X©SHUMn (rear focus) 4 

£©&¥b>Xt;J;S8«g©fc©<t: D fcftKfeOEIttffi 

[ 0 0 0 9 ] H 1 tt. 4i»I©SWS*»^oyx * it© 

fi^o^x 3HR10. 7Hffifc«l2* 

<@3fctr-A*:ry ?*14> ^^n^-^^'JXAi 
6, «fr**jn 8a-18c, RC;^U>X2 0 4 

9*1 4-cRWStiry-f ^o-r i^^yxAi eccsj 

snwi£©»e36fis»©**aas-s. »&3&s»Rtf 
^3W#££§tT*. ^or, », *, ^©&*s£# 

*8T«»^*;H 8 a- 1 8 ctZ^ti^timtZti 
ffcH^*;H 8 a-1 8 ctt**i«-i, 

tt, .?B»^<*^ 1 8 a - 1 8 cCC<tSBQH*S/c», tc 
4*K©*«*cffl*ft3WC{tr*fc». S^iB^tr-A 

^^<;7*M^Ai*i/fc»dK:tt*©**aau, k 
3f u>X2 o=&gr^^y->2 2ocsw$n^ e 

[0010] ±afiOfcfifil©KHffl?S»^ciS?x **(c 

^©j:^«cna**s*a. sr. cosi^oy* 
tr * zmrz>tc&>, totimsSSBXti* < 4 

0, S/Xf-A±*©RSWHBtt5^M«cR»^>^ 

DHB*^-A^^y 7df©3-f*-f > WJlH4&o 

S«*4P«*4©IHCCX'<^ h;U^©i/7 r *S£ 
DS. flWT**ffl3Kt-A^yy ^5r«. ± 

©r*s£**s**. jama:, c©«fc9tt«*fcr- 



5 

tc 4 H2©««rft«Mi*stra>6, c©b©ka 

7ciK30, ^^PY^S7-32 
a-3 2c, 55*8134 a , 3 4 b % SHattA'** * 

3 6,4 3,4 5. »fttf-A*:/-y ? * 3 8 , 4 2 , 
44, S*SP (x-cube) 4 0, RCrW9U>X4 8*« 

t«Hl/Teft**63«e5l£ <#, 8, *) 10 
fcft.-4»««H*tf-A**y»*3 8,42, 4 

4T*ti?h!imTZ. c©Wctt. fl#tf-A*7y 
.7* ii;T*ir»iw«c#tf;r*ta>*«BrtiBJ:< . 

[0 0 12] 

9ARffiJWWIttt:!«lirc*0, 4te«)J:5ft«*t: 
-AX^y ^ *««naW/h3tr»fc*>, »A7n5** * 20 
*©8##ffl»r*5£c»9lfl!B#**. Sfc. H2.K:. 

[0013] fcRWttJSlhOJ: 9 ft*««:lB*tttSti 

s>***rtt. £/X7*A*J^BB{fc*HSC£«c± . 30 
0, ^«^9Io D a»^7ceK:^$^ ££©fl«fl:&=r 
7s h ©ffiT*£BT z> t iOTIttr* D . 

(Projection Monitor) ^©It/gCC® 
[0 0 14] 

[8®£«?&ts/c&©^k] Jafii>fcs»«i«rs 

fcao, *»W-Ctt, 2«©BA>*** (2«5$£A^* 
AO ^ffimbr^^^J^^i:07fec03JlfeO7fe^ 
■tfr«t5. $r^fe*«, 2BS5BA>**JWt>i*a©i 

ft*B«UT^M«*tf^u m&t&vn&k 

y » ^aw^k/®^©^^ 
e*ci>*ntiffl!ii/T*<£W3&j*4. ^Anccffi^tt 

A^n^***rtt. #^*n^**57-ae«»feft 
(polarization rotating device) £&$T&t 

4 (CM. a^tjR«OiCF»e**6»lib. life 

ftvmxft «fce^cwe#©B*a 4 

* S ^-KHBr S i , Bfi#©*#BiI3 tiTifcB* 

ac«rfe*ttE»3ft5. ^^P-f7^57-raa so 
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ytm&summz c 4 «:* 9B%A*s9(ttBis3 
©*#aj&3ft> mLftRvn&fttem £ n s . 

■ A*** (It 2 ft) r7c&SS3ft*. 
[0015] MtmMZ* sfttHKftS 2£3KA7n 

^x^oii^u, 3HR % #5--bis><ji/?\ y 
Oo^^7-, BXABKB. B**-A*:fy 
9*. * l OKM&iW'iJM'. *2©5tt&KA''C* 
;U V atfW¥U>X£WU tffiJMaTOl/fc&lOfl 

» 1 OS. B 2 ©&, 3 ©fe<D&®7£/iX#tt#gi 

U mia^l<Dfe<D<i7tZS:c;m2cDfecD(g7t^, BJi2y 
**5 7-KJ:9KI*U flrS2m3©fe©tefc 

ft@egUrSS*TS C4Ct«J:9 <Bt£A*J& 2 ©{StcAK 
»fb3tf, »l©(B36ft**r^WE»l©6©«3ia 

xm 2 ©fe©«7fc4 m 2 ©«*« «rr hmm 3 ©& 

©{B7c4£, WBB#tr-AX:/y ?£^A£fU 
SfT3©fe©<B7c;£. Befl#tf-A*:/y?**»il3 
#T|rfE^ 1 ©JEWSSBA'** ^"CESt* * C t {Ci 0 

^ WE»i©ft©««aww2©e©«**. urieflg 
#fcr-Axyy.5,*-cEi*u lirsam 1 ©fecoiiTcSc; 
* 2 ©fe©iS7c^3Stciia$ ^itfsa* 7 -aas^ii, 

^W»E»2 ©KHi!iKA^*^Cc J: 0 «»^J*ar 
3^33 • KH-T * C <fctcfc 0.«7cA=£:m2O(@7feftCc^ 

[0 0 16] tfc % 2«a3KA^n^*i; 
frsam 3 cmmxh* t sw u-coBfeft 2 ©(@*:A «c 

»l©ft©«6acf»2©&©«*4, *2©(B*ft* 

wriitrgs»3©fe©<B76<b^Af*3n, frgsmi©^ 

©««Rc;m2©fe©<87t?:Jg«0, fTIHm3©fe©ffi 

*«raas«flBi6tr-Ax^y wriefBat.tr— . 

A*T7'y 9 5r«aBaufcfHE»3©e©(B»«:K«S'& 

T*©<i*»*fii i <om%n^Khm i ©^M«a B 8 

^*^4. «EWl©a©(B*acfW2©e©(B*«r3!t 
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*«W2©Kiffl^<**£*«*., »EB*tf- 

tifcuis® i (D&ommvm 2 <D&©<B7fc£iiifi;* it 

S. 

[0 0 17] SCC. $^K&*2«mF B :^x* 

[00 1 8] ECC, *^tC^^2SSffi e B a ^u^*^ 
*tt±3fi©»iScf»2©«iJ!K:*j^r, fjfe#7-i$ 

[0019] JE«c. *«a«c«s 2«a»*^ayx £ 
*tt±ils©*lIWy»2©«BIl«C4«r»r, fTE*7-Si 

I® ISA* *iU 4 ©IHfClM* 6 *VC ^ * C <b «ttft <b r 

[ 0 0 2 0 ] EK, $i&8ic&* 2«a«*7 f n^* * 
*tt±»©*iac;iB2flE)JH8K:*jc»r. HHBffiKDlB 
m t MS* 2 t 4 c 4 

[002 1]BC, *«H«c«-5 2«aiK«^oy*^ 
^«±^CD^lR0 sr ^2^BJ{C*JC^r. 8M2»1©6 

ti^fer* 0. wisiir2©ettWsr*»K Siriam3© 

[002 2] Etc, #$fflCC«S2«aM*7PS>** 
*tt±36©»lSCJ f *2©»|)lCC*J^r, IMB1B£ftll 
tESK. 4 #0 1 ifc^gatfJEftglSrW* -6 C 4 

[0 0 2 3] Etc, *«i5 2m B B 7 p P^x^ 

^«±^o^iRo^2o^ecfc^r, «re%fflt». 

#**«r*-r * fc«>© 7 > v > 

<t. mmtmtoftfttt smt * t £ 

«rft«Wbr 4 fctf>©W 1 © U > X7 U -f atf» 2 © U > 

*/c&©<g7£as 4 * mr h c t t ? * . 

[0 0 24] Etc, *mK*Z2W&SMUk'?Vl?*!? 

juossuaiffiRo 1 / 2 r * 5 c t ^mkt tz>. 

[0 02 5 ] 

[0 02 6 ] H3lt #&$K&£ffia B a7'ns;x££© 
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tc^-52«S;offi B B H ^n^x^^tt, fflso, 
0^^57-52, mft@i£SP5 4, mytv-Ax 

7y**5 6. WlOfiSttaSEft^^BS, W2©K 
■«aiB»M**^6 0. *7-BK^;U^6 2. atfW^ 
U>X6 4£®;lTfc*. 

[0027] ffioKikojmccjista^a^ 

10 7j*3*i*cfc5k:, c©3fcffl5 0t*£K:, 7>^5 02, 

EWS5 5 0 4, S^IV-IR7 * Jl/£ 5 0 6 

«MXfc*. m©U>X7U-f5 0 8aW»2©U 
>X7U^5 1 0»3&m«B««MtUr4»0 t 3fc©& 
S*i»(c?|^SttSfc*fcfitoS*ia. c©3ftS5 

©r*9, v>^5 0 2CD3&5P61V-IR7 ^;u^5 0 6 
TUVRtfIR«**U ®1©U>X7 W5 08, K2 
©U>X7U-f 5 1 0, Rtf<B3fc€P5 1 2?iWMt ■ {@ 

20 (B7c£#rf£to?>©<>©?&s. 

[0 028] C©j(HR5 0)W»l/fc«9«rflj6ttSffl* 
y-^^n-f 7^5^-5 2a»fl*ftH<Ea5 

5 2tt..SSfej6Racf»e*B*SWL, Afi 
j6G©#«:aaSS-l**. C©fc&. iR&JfcRaeflffe* 

.BB^-f ^o-f **5*-52rfiW3*vc«6fc:-ii 

? * 5 6 ^A&f L//c^fe^RR^^3feB tt S<i3fer « 
30 SIllia5 4rPiS*^«*ft^S!^^fe7tG^£ 
^5 6-A^Ti. CCC,.«*ftiHgB5 4tt. 4^ 
[00 2 9]flJfetr-A^^y3r*5 6lt, Sii7c^:E 

A^yy 9*5 6^A»Uci*«c«JS«S^ W^L- 
>X6 4tCiiBtl/TX^'J->CC!a«Stl5. 

[0030] s o% $ n/c^feTcRacxwfeTc b 

S^^6 2acW2©R«fiiRft^*^6 O^fSjt^r 
ES!f$n-5. CO*7-BBS^^6 2aVK2©S» 
S'Sb^^wU 6 0 ©a*^t>'tt(c J: 0 , fc&RUn&O 
2fe%««W^CTTS<tiO*»WK«Ftt«rj:«JB* 

afisrsci^rss. »2©s»ss«a^"*^ 

50 6 0tt, *7-SfflB^^6 27^^fe7£R^ 5 £:^it$ 



(6) 



6^ASfUc£££tt*©££^$n^ tft2?U>X6 

^*M3ttr^5iBK:i«ueB«aoi*fT«t5. in 

ft, »^U>^64*aT^^«J-> 

ii'<**6 o±«c*ftia»i«efl»t)Wi/a2o#c:i 

<cJEE«c«S%stiSJ:9«cffftil«J:(r>. SfeS 
Gtt, »ft^3WiK*/<*^5 8±fci/S(»c:iK:ajR 
£ft*<fc5fcirfttfj:<,>. a«il®<D±as*, SfefiS 

«^^»Stt»ttC<-»*i6»SK:jB*ft(,>te«> % 20 

CO 0 3 2] 05 it, 4»wcft*^7as?x**© 

£<fc5K:, CCD^20^»0^ffiC[)S^n2^^$ 
tt..*^5 0. #7-8S8^U75 1 , -#<t9U4y2 

5 6,01 ©KWffl«&**Jl>5 8 . »2CE>5HS[«j| 
A*JU6 0. &^¥U>X6 4£«;LT*£. 
C0 03 3]»l.<E)|g*<D*«i»2OS8»©»lB4© 30 

2©*»©JB«-Ctt 1 *7~BBS/W75 lli, 3Hi5 

*©»ftjHHtt»i©ji*<o*«<fcHa-c*afc 

[0 034] fcfc, *5-«ttnJU:/5 1, 6 2£LT 

^6 2ttffl*tr-A^yy ?dr5 6 <t&2©£l®& 
fi^"*JU6 0 £©IHfcB«S*irfc9 , pfcfefcR , 40 

»II©R«"Ctt, isv-W&Wfh l «3frgi5 0 <h ^ 

-f ^n-f ?^5 9-5 24©iB«c:RBStirir»*fc«>, 
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[0 03 5] 

l?m<Dim) fiLb«c*J6L3fc*n<*«|liCC««2«S5 

Jt^ ( *swfc«s-2«^Bfvx7u-«j % gp P D a 

[0 03 6] «±CC#£ (/t^dtCE^S^H^Lft:^. 
[0 1 ] Q^ti&7uVx9$<mt&im-tmT»> 

s. 

[0 2 ] ffe^W^ya^.: £ £©#j££^T0r 

[03] *»9B«CflS5 2«a»a^Ci^**ar©*l© 
[04] $^WS2fiS?S^ai/x^5r{c^$ 
[05] *»H«c«S2«a«»7 r ns?x^ii©W2© 

njs©^ss©«^^^r0r*s. 

5 0 #21 

5 6 fi^-^^j^ 

5 8, 6 0 gamma'*** 
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